Role of mechanical-stress inducible protein Hcs24/CTGF/CCN2 in cartilage growth and regeneration: mechanical stress induces expression of Hcs24/CTGF/CCN2 in a human chondrocytic cell line HCS-2/8, rabbit costal chondrocytes and meniscus tissue cells.
Mechanical stress plays an important role in the cartilage metabolism. The aim of this study is to determine the influence of mechanical load magnitude and frequency on cartilage metabolism in terms of the expression of hypertrophic chondrocyte-specific gene product 24/connective tissue growth factor/CCN family 2 (Hcs24/CTGF/CCN2), as an essential mediator of extracellular matrix (ECM) production. When a human chondrocytic cell line, HCS-2/8 was exposed to uni-axial cyclic mechanical force (6% elongation, 10 times/min) only for 30 min, the expression level of Hcs24/CTGF/CCN2 (CCN2) increased, and c-Jun N-terminal protein kinase (JNK) was activated. These findings suggest that stretch-induced CCN2 may be mediated by the JNK pathway. When HCS-2/8 cells were subjected to cyclic tension force at 15 kPa, 30 cycles/min, which has been reported to be a degradation force for HCS-2/8 cells, the expressions of CCN2 and aggrecan were inhibited, and such expressions remained unchanged in rabbit hyaline costal cartilage cells. However, these expressions increased in rabbit meniscus tissue cells. These findings suggest that the sensitivity of mechanical stretch may be different depending on the type of cells. Furthermore, CCN2 was co-localized with aggrecan in this meniscus tissue region exposed to mechanical stress in vivo. These findings suggest that CCN2 induced by mechanical stress may therefore play some role in meniscus growth and regeneration.